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,QWURGXFWLRQ
(QYLURQPHQWDOFHUWLILFDWLRQV DQGHFRODEHOVDUHDOUHDG\DYDLODEOH IRUDJUHDWYDULHW\RI EXLOGLQJVDQG
LQGXVWULDO SURGXFWV 6LPLODU SURFHGXUHV DQG DSSURDFKHV DUH EHLQJ GHYHORSHG WR GHVLJQ DQG DVVHVV
VXVWDLQDELOLW\ DQG VXVWDLQDEOH WUDQVSRUW LQIUDVWUXFWXUHV 5DWLQJ V\VWHPV DQG WRROV DUHEHFRPLQJSRSXODU
DQG PRUH FRPPRQO\ XVHG WR DVVHVV WKH VXVWDLQDELOLW\ RI WUDQVSRUWDWLRQ LQIUDVWUXFWXUH DVVHWV PDWHULDOV
SURFHVVHVDQGDVVHWPDQDJHPHQWSURJUDPV$OWKRXJKURDGVDQGURDGSDYHPHQWVDUHSUHSRQGHUDQWLQWHUPV
RIH[WHQVLRQDQGXVDJHDLUSRUWVDQGDLU WUDQVSRUWUHSUHVHQWDFRQVLVWHQWSDUWRIWKHWUDQVSRUWDWLRQUHODWHG
HPLVVLRQVDQGHQHUJ\FRQVXPSWLRQ
6HYHUDOVWDQGDUGVUHJXODWLRQVDQGUHSRUWVRQWKHHQYLURQPHQWDOLPSDFWVRIDYLDWLRQKDYHEHHQUHOHDVHG
E\ WKH PDLQ DLU WUDQVSRUW DXWKRULWLHV ,&$2 )$$ ($6$ HWF LQ WKH ODVW \HDUV 0RUHRYHU WKH ,62
VWDQGDUGV  >@ SURYLGH JXLGHOLQHV WR DVVLVW RUJDQL]DWLRQV LQ HVWDEOLVKLQJ GRFXPHQWLQJ
LPSOHPHQWLQJ PDLQWDLQLQJ DQG FRQWLQXDOO\ LPSURYLQJ WKHLU PDQDJHPHQW RI HFRGHVLJQ DV SDUW RI DQ
(QYLURQPHQWDO0DQDJHPHQW6\VWHP(06+RZHYHUWKHUHJXODWLRQVPDLQO\IRFXVRQHPLVVLRQVGXHWR
WKHH[KDXVWV\VWHPRIDLUFUDIWV¶HQJLQHVQRLVHUHGXFWLRQSROLFLHVDLU WUDIILFPDQDJHPHQWVWUDWHJLHVDQG
JURXQG PDQHXYHULQJ HIILFLHQF\ 1HYHUWKHOHVV DLUSRUWV DQG WHUPLQDOV GDLO\ FRQVXPH D KXJH DPRXQW RI
PDWHULDOVDQGSULPDU\HQHUJLHVWRFDUU\RXWPDLQWHQDQFHQHZFRQVWUXFWLRQVDQGIXWXUHGHYHORSPHQWVRQ
WKH DLUSRUW LQIUDVWUXFWXUH ERWK DLU DQG ODQG VLGH 3ROLFLHV RULHQWHG WRZDUGV WKH UHXVH RI QRQUHQHZDEOH
UHVRXUFHVWKHUHF\FOLQJRIPDWHULDOVDQGWKHRSWLPL]DWLRQRISURFHVVHVIRUUHGXFLQJHQHUJ\FRQVXPSWLRQ
VKRXOGWKHUHIRUHEHLPSOHPHQWHGLQWRWKHDLUSRUWPDQDJHPHQWV\VWHPV
6HYHUDO -DSDQHVH DLUSRUWV PDLQO\ EXLOW RQ DUWLILFLDO LVODQGV IURP UHFODLPHG ODQG KDYH DGRSWHG
HQYLURQPHQWDO IULHQGO\ VWUDWHJLHV LQ WKH ODVW GHFDGH LQ RUGHU WR UHGXFH HPLVVLRQV SURGXFHG E\ QHZ
FRQVWUXFWLRQPDLQWHQDQFHDQGVWDQGDUGGDLO\RSHUDWLRQV&RXQWHUPHDVXUHVHPEUDFHGDUHQRWRQO\UHODWHG
WR DLUFUDIW HQJLQHV DQG QRLVH EXW DOVR WDNH LQWR DFFRXQW WKH ZKROH VXUURXQGLQJ HQYLURQPHQW :DVWH
UHF\FOLQJ DQG UHGXFWLRQ RSWLPL]DWLRQ RI OLJKWLQJ V\VWHPV XVH RI FOHDQ IXHO SUHVHUYDWLRQ RI VHD
HQYLURQPHQW WHPSHUDWXUH DGMXVWPHQW LQ WHUPLQDOV FRJHQHUDWLRQ SODQWV WR SURYLGH KHDWLQJ ZDWHU DQG
SRZHUVXVWDLQDEOHH[SORLWDWLRQRIUHQHZDEOHUHVRXUFHVDUHMXVWVRPHRIWKHVHYHUDOXQFRPPRQZD\VIRU
UHGXFLQJ JUHHQKRXVH JDVHV DQG HQHUJ\ FRQVXPSWLRQ WRZDUGV WKH UHDOL]DWLRQ RI D ³JUHHQ DLUSRUW´ LH
+RQJ.RQJ,QWHUQDWLRQDO$LUSRUWRQHRIWKHEXVLHVWDLUSRUWLQWKHZRUOGVDYHGWRQVRIHTXLYDOHQW
&2 LQ  E\ DGRSWLQJ VXVWDLQDEOH SROLFLHV >@ )ROORZLQJ WKLV H[DPSOH ERWK (XURSHDQ DQG
$PHULFDQDVVRFLDWLRQDUHVKRZLQJLQWHUHVWLQVXVWDLQDEOHDLUSRUWSUDFWLFHV7KH*UHHQ6XVWDLQDEOH$LUSRUWV
*6$DVVRFLDWLRQLQQRUWKHUQ(XURSHDQGWKH&OHDQ$LUSRUW3DUWQHUVKLSLQWKH8QLWHG6WDWHV>@UHSUHVHQW
DFOHDUH[DPSOHRIWKHJURZLQJLQWHUHVWLQUHGXFLQJWKHDLUSRUWHQYLURQPHQWDOIRRWSULQW
2EMHFWLYH
7KHSUHVHQWSDSHUDQDO\]HVWKHLPSDFWRIXVLQJSDYHPHQWPDLQWHQDQFHDQGUHKDELOLWDWLRQSUDFWLFHVWKDW
OLPLW WKHDPRXQWRIJUHHQKRXVHJDVHVHPLVVLRQVDQGHPERGLHGHQHUJ\FRQVXPHG WKURXJK WKHUHXVHDQG
YDORUL]DWLRQ RI LQVLWX VRLOV ,Q SDUWLFXODU WKH HQYLURQPHQWDO LPSDFWV UHODWHG WR FHPHQW DQGRU OLPH
VWDELOL]DWLRQRILQVLWXVRLOVDUHHYDOXDWHG6LQFHDKXJHDPRXQWRIQRQUHQHZDEOHUHVRXUFHVDQGIXQGLQJ
DUH XVHG HYHU\ \HDU IRU QHZ FRQVWUXFWLRQ DQG PDLQWHQDQFH SUDFWLFHV RQ DLUSRUWV FDOFXODWLRQ RI WKH
HPLVVLRQVSURGXFHGLQDFHUWDLQGHVLJQPDLQWHQDQFHVWUDWHJ\ LVYHU\LPSRUWDQW,WFRXOGUHSUHVHQWDVWHS
IRUZDUG IRU VHOHFWLQJ WKH ³ULJKW´ PDWHULDO 6LPLODU UHVXOWV LQ WHUPV RI FRVW DQG SHUIRUPDQFH FDQ EH
DFKLHYHG XVLQJPRUH HFRHIILFLHQW DOWHUQDWLYHVZKLFK FRQVXPH OHVV HQHUJ\ DQG SURGXFH OHVV SROOXWLRQ
7KHSDSHUSURYLGHVDPHWKRGRORJ\WRTXDQWLI\WKHHFRHIILFLHQF\RIORZFDUERQHQHUJ\FRQVWUXFWLRQDQG
PDLQWHQDQFHSUDFWLFHVDQGGLVFXVVHVKRZWKLVPHWKRGRORJ\FDQEHXVHGIRUPDQDJLQJDLUSRUWSDYHPHQWV
7KHSUDFWLFDOLW\RIWKHDSSURDFKLVLOOXVWUDWHGWKURXJKDFDVHVWXG\RIDPDMRU,WDOLDQDLUSRUW
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5HXVLQJDQG9DORUL]LQJ,Q6LWX6RLOV
0DWHULDOUHF\FOLQJDQGQRQUHQHZDEOHUHVRXUFHVVDYLQJVXUHO\UHSUHVHQWWZRRIWKHPDLQDFWLYLWLHVIRU
DFKLHYLQJVXVWDLQDELOLW\LQDLUSRUWVVLQFHWKHZLGHDUHDLQYROYHGIRUQHZFRQVWUXFWLRQPDLQWHQDQFHDQG
UHKDELOLWDWLRQ 5HF\FOHG PDWHULDOV ERWK EHORQJLQJ IURP ZDVWH DQG DOUHDG\ DYDLODEOH RQVLWH KDYH WKH
SRWHQWLDO WR UHGXFH HPLVVLRQV DQG HQHUJ\ FRQVXPSWLRQ SURGXFHG E\ FRQVWUXFWLRQ DQG PDLQWHQDQFH
RSHUDWLRQV )XUWKHUPRUH UHXVLQJ UHF\FOLQJ DQG YDORUL]LQJ ZRXOG UHGXFH WKH KDXOLQJ GLVWDQFHV DQG
UHODWHG HPLVVLRQV IRU PDWHULDO VXSSO\LQJ 2Q WKH RWKHU KDQG HPLVVLRQV DQG HQHUJLHV LQYROYHG LQ WKH
SURFHVVHV IRU FRQYHUWLQJ ZDVWH DQG GLVSRVDEOH PDWHULDO LQWR QHZ DQG HIIHFWLYH UHVRXUFHV VKRXOG EH
WKHUHIRUH FDUHIXOO\ DQDO\]HG $ OLIHF\FOH DSSURDFK LV XVXDOO\ DGRSWHG IRU WKH SXUSRVH &RQYHUWLQJ
PDWHULDOVDWWKHHQGRIWKHLUVHUYLFHOLIHLQWRXVHIXOUHVRXUFHVIRUIROORZLQJDSSOLFDWLRQVFDQHQKDQFHWKH
XVXDO FUDGOHWRJUDYH DSSURDFK LQWR DPRUH FRPSUHKHQVLYH FUDGOHWRFUDGOH DOVRNQRZQDV2SHQ/RRS
3URGXFWLRQDVVHVVPHQW>@ZKHUHWKHHQGRIOLIHGLVSRVDOVWHSIRUWKHSURGXFWLVDUHF\FOLQJSURFHVV,Q
WKLV ZD\ WKH HQYLURQPHQWDO LPSDFWV RI SURGXFWV DUH PLQLPL]HG E\ HPSOR\LQJ VXVWDLQDEOH SURGXFWLRQ
RSHUDWLRQDQGGLVSRVDOSUDFWLFHV
,QSDUWLFXODUVWDELOL]LQJLQVLWXVRLOVZLWKFHPHQWRUOLPHDOORZVUHGXFLQJPDWHULDOVVXSSO\LQJDQGQHZ
VRLO FRQVXPSWLRQ OLPLWLQJ LQ WKH PHDQZKLOH VRLO KDQGOLQJ DFURVV WKH FRQVWUXFWLRQ VLWH DQG LQFUHDVLQJ
SURGXFWLYLW\ )XUWKHUPRUH WKHUHXVHDQGWKHYDORUL]DWLRQRIH[LVWLQJVRLOV OLPLWZDVWHPDWHULDOVDQGWKH
DPRXQWRIQHZYLUJLQDJJUHJDWHVUHTXLUHG0RUHRYHUXVLQJFHPHQWLWLRXVPDWHULDOVDVK\GUDXOLFELQGHUIRU
VRLOVWDELOL]DWLRQIRULQVWDQFHDOORZVWKHHQKDQFHPHQWRIVRLOVPHFKDQLFDOSURSHUWLHVPDNLQJWKHPDEOH
WRPHHWWKHVWUXFWXUDOUHTXLUHPHQWVXVXDOO\GHPDQGHGIURPDIRXQGDWLRQRUVXEEDVHOD\HURUSDUWLFXODU
DLUSRUWVDIHW\DUHDV(QKDQFHPHQWVDFKLHYHGWKURXJKVWDELOL]DWLRQLQFOXGHEHWWHUVRLOJUDGDWLRQUHGXFWLRQ
RIVZHOOLQJSRWHQWLDORUSODVWLFLW\LQGH[LPSURYHPHQWLQGXUDELOLW\DQGVWUHQJWKLQFUHDVHRIWKHVKULQNDJH
OLPLWUHGXFWLRQRIFOD\VLOWVL]HGSDUWLFOHDQGUDLVHWKHUHVLOLHQWPRGXOXV>@(YHQLIH[LVWLQJLQVLWXVRLOV
DUH QRW DSSURSULDWH WREH VWDELOL]HG DV WKH\ DUH UHF\FOHGPDWHULDOV FDQEH DGGHG DIWHUZDUGV LQRUGHU WR
FUHDWHDVXLWDEOHPL[WXUHWREHWUHDWHG7KHEHQHILWVRIUHXVLQJLQVLWXVRLODUHLQWKLVZD\HQKDQFHGE\WKH
HFRDGYDQWDJHVRIYDORUL]LQJZDVWHPDWHULDOVVDYLQJODQGILOOVDQGHQHUJLHVIRUWKHGLVSRVDO
0RUHRYHU0	5DFWLYLWLHVLQDLUSRUWVKDYHWREHFDUULHGRXWLQDYHU\OLPLWHGDPRXQWRIWLPHLQRUGHU
WRDYRLGDUHGXFWLRQLQWKHDLUSRUWFDSDFLW\DQGDFRQVHTXHQWLQFUHDVHLQWUDIILFGHOD\V8VXDOO\QRPRUH
WKDQ WRFRQVHFXWLYHKRXUVDUHZHHNO\DYDLODEOHZLWKRXWDLU WUDIILFZKHQGHDOLQJZLWKPDLQDLUSRUWV
'HOD\LQJRUSRVWSRQLQJPDLQWHQDQFHDFWLYLWLHVFDQWKHUHIRUHUHVXOWVLQDVLJQLILFDQWORVVRIUHYHQXHV7KH
IROORZLQJVHFWLRQSURYHVWKDWVWDELOL]LQJLQVLWXVRLOVLQFUHDVHWKHSURGXFWLYLW\DQGUHGXFHWKHLQWHUYHQWLRQ
WLPHLIFRPSDUHGWRSURYLGLQJYLUJLQDJJUHJDWHVIURPRXWVLGH
(QYLURQPHQWDO$VVHVVPHQWRI3DYLQJ0DWHULDOV
7KH PHWKRGRORJ\ DGRSWHG WDNHV LQWR DFFRXQW FDUERQ HPLVVLRQV WR GHYHORS DQ HQYLURQPHQWDO
DVVHVVPHQWRI0	5VWUDWHJLHVIRULQFUHDVLQJWKHEHDULQJFDSDFLW\RIWKHUXQZD\FOHDUHGDQGJUDGHGDUHD
&*$DQGFRQVWUXFWLQJIRXQGDWLRQOD\HUVRIDLUSRUWSDYHPHQWV(PLVVLRQVGXHWRWKHHTXLSPHQWDGRSWHG
GXULQJFRQVWUXFWLRQRSHUDWLRQVZHUHFRQYHUWHGLQWRFDUERQHTXLYDOHQWHPLVVLRQV>@WRFRPSXWHDSURMHFW
FDUERQIRRWSULQWIRUHDFKDOWHUQDWLYH
&DUERQIRRWSULQWLQJFRQVLVWRIWKHFDOFXODWLRQRIWKHWRWDODPRXQWRIJUHHQKRXVHJDVVHV*+*HPLWWHG
IRU D SURGXFW$OO WKH SURFHVVHV DQG WKHLU UHODWHG HPLVVLRQV LQYROYHG IRU WUDQVIRUPLQJ WKH LQLWLDO UDZ
PDWHULDOLQWRWKHILQDOUHDG\WRXVHSURGXFWFDQEHFRQVLGHUHGLQWRWKHFDUERQIRRWSULQWDVVHVVPHQW7KHVH
HYHQWXDOO\FDQDOVRLQFOXGHKDXOLQJVWRUDJHO\LQJGRZQDQGGLVSRVDO$VLQJOHIRRWSULQWFRQVLGHUVWKH
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VL[ *+*V LGHQWLILHG E\ WKH .\RWR 3URWRFRO >@ FDUERQ R[LGHV &2[ PHWKDQH &+ QLWURXV R[LGH
12 K\GURIOXRURFDUERQ +)& SHUIOXRURFDUERQ 3)& DQG VXOIXU KH[DIOXRULGH 6)7KHVH JDVVHV
DEVRUE LQIUDUHG UDGLDWLRQ DQG FDQ WKHUHIRUH DIIHFW WKH FOLPDWH ZKHQ UHVHQW LQ WKH DWPRVSKHUH  )RU
VLPSOLILFDWLRQSXUSRVHV WKHVL[JDVVHVDUHFRPELQHGWRJHWKHULQWRDVLQJOHLQGH[WKHFDUERQIRRWSULQW¶V
XQLW PHDVXUH WKH HTXLYDOHQW FDUERQ GLR[LGH &2H  &RQYHUWLQJ D FHUWDLQ JUHHQKRXVH JDV LQWR DQ
HTXLYDOHQW XQLW RI FDUERQ GLR[LGH FDQ EH GRQH E\ PXOWLSO\LQJ WKH DPRXQW RI WKDW *+* E\ LWV *OREDO
:DUPLQJ3RWHQWLDO*:3RQDVSHFLILFWLPHLQWHUYDOXVXDOO\\HDUV>@
7KH*:3LVWKHPHDVXUHRIWKHJOREDOZDUPLQJSURGXFHGE\D*+*WUDSSHGLQWRWKHDWPRVSKHUHIRUD
VSHFLILFWLPH LQWHUYDORU\HDUV,WVSRWHQWLDORIZDUPLQJXSWKHSODQHWLVFRPSDUHGWRWKH
&2ZDUPLQJSRWHQWLDOXVXDOO\DVVXPHGHTXDOWR)RULQVWDQFHWKH*:3UHODWHGWRWKHPHWKDQHLV
QLWURXVR[LGHLVK\GURIOXRURFDUERQ+)&LVDQGVXOIXUKH[DIOXRULGHLV>@(YHQLI
DFFXUDWH FKHPLFDO DQDO\VHV DUH DYDLODEOHRQ DOPRVW HYHU\ SROOXWDQW LQ WKH DWPRVSKHUH FDUERQ IRRWSULQW
DQDO\VLV VWLOO UHSUHVHQWV D FKDOOHQJLQJ WDVN$FRPSUHKHQVLYHGDWDEDVHRI HPLVVLRQVSURGXFHGRQ HYHU\
VLQJOHSURFHVVIRUFRQYHUWLQJUDZPDWHULDOLQWRWKHILQDOSURGXFWLVVWLOOIDUWREHFRPSOHWHG
+RZHYHULWLVFRPPRQSUDFWLFHWROLPLWWKHFDOFXODWLRQVWRHPLVVLRQVUHODWHGWRWKHIXHOFRQVXPSWLRQ
ZKDWHYHUIXHOW\SHLVDGRSWHGLQWKHYDULRXVSURFHVVHVJDVROLQHGLHVHOHOHFWULFLW\PHWKDQHHWF,QWKH
IROORZLQJ VHFWLRQV HTXLSPHQW DQG FRQVWUXFWLRQ SURFHVVHV ZHUH LQYHVWLJDWHG IRU DVVHVVLQJ WKH FDUERQ
IRRWSULQWVRIUHXVLQJDQGYDORUL]LQJLQVLWXVRLOV$FDVHVWXG\RIDPDMRU,WDOLDQDLUSRUWLVSURYLGHGDWWKH
HQG
6HWWLQJWKHERXQGDU\FRQGLWLRQVLVDNH\SDUWRIWKHOLIHF\FOHDVVHVVPHQWWKHSDSHUHVSHFLDOO\IRFXVHV
RQWKHFDUERQIRRWSULQWRIFRQVWUXFWLRQDFWLYLWLHVDQGUHODWHGPDFKLQHV,QFOXGLQJWKHPDQXIDFWXUHRIUDZ
PDWHULDOV XVLQJ D FUDGOHWRJDWH DSSURDFK RU D FUDGOHWRJUDYH DSSURDFK VWLOO UHSUHVHQWV D FKDOOHQJLQJ
WDVN DQGZDV QRW WDNHQ LQWR DFFRXQW LQ WKH IROORZLQJSDUDJUDSKV7KHRQO\ZD\ WR FRUUHFWO\TXDQWLILHV
HPLVVLRQV UHODWHG WR WKH PDQXIDFWXUH RI UDZ PDWHULDOV LV NQRZLQJ H[DFWO\ WKH TXDQWLW\ RI SROOXWDQW
SURGXFHGLQHDFKSKDVHRIDQH[WUHPHO\FRPSOH[DQGDUWLFXODWHSURFHVV(PLVVLRQVFRPLQJIURPELWXPHQ
IRULQVWDQFHVKRXOGLQFOXGHHPLVVLRQVGXHWRRLOH[WUDFWLRQWUDQVSRUWDWLRQIURPWKHRFHDQLFSODWIRUPWR
WKHUHILQHU\ZLWKERDWVRUEDUJHVUHILQLQJRIFUXGHRLOLQWRELWXPHQWUDQVSRUWDWLRQDQGVWRUDJHLQGHSRWV
HWF 6LQFH WKLV YDULHV FRQVLGHUDEO\ GHSHQGLQJ RQ WKH SURGXFWLRQ PHWKRG DQG IXHO DGRSWHG VHYHUDO
OLWHUDWXUHVRXUFHVDQDO\]HGSURYLGHD UDQJHRIYDOXHV WKDW LVDQ\WKLQJEXWFORVHG7KDW LVZK\ WKHUH LVD
VWURQJQHHGIRUDXQLTXHDQGXQLYHUVDOO\DGRSWHGGDWDEDVHRQHPLVVLRQVGXHWRUDZPDWHULDOVPDQXIDFWXUH
(TXLSPHQWDQG&RQVWUXFWLRQ(PLVVLRQVDQG(PERGLHG(QHUJLHV
6HYHUDOSLHFHVRIHTXLSPHQW FXUUHQWO\XVHG LQDLUSRUWFRQVWUXFWLRQ VLWHVZHUHDQDO\]HG WRSURYLGHD
FDOFXODWLRQ RI WKH HPLVVLRQV 6RLO VWDELOL]HUV VSUHDGHUV VFUDSHUV UROOHUV JUDGHUV GR]HUV H[FDYDWRUV
ORDGHUV DQG WUXFNV ZHUH LQYHVWLJDWHG IRU LGHQWLI\LQJ DQG TXDQWLI\LQJ HPLVVLRQV SURGXFHG LQ 0	5
DFWLYLWLHV
7ZR GLIIHUHQW WUHDWPHQWV ZHUH DQDO\]HG DQG FRPSDUHG  VWDELOL]LQJ LQ VLWX VRLOV ZLWK K\GUDXOLF
ELQGHUV DQG  VXSSO\LQJ QHZYLUJLQ DJJUHJDWHV IURP D VRXUFH RXWVLGH WKH FRQVWUXFWLRQ VLWH 7KH WRWDO
DPRXQW RI PRWLYHSRZHU DQG WKHUHIRUH WKH IXHO FRQVXPSWLRQ ZDV HVWLPDWHG 7KH PDLQ VRXUFH RI
SROOXWLRQ LQ D FRQVWUXFWLRQ VLWH FDQ LQ IDFW EH UHODWHG WR WKH HQJLQH H[KDXVW V\VWHP RI WKH HTXLSPHQW
+RZHYHUWKHUHDOTXDQWLW\RILQVWDQWDQHRXVIXHOFRQVXPHGLVKDUGWRHVWLPDWHLQGHHGDJUHDWYDULHW\RI
VWRFKDVWLF DVSHFWV FRXOG DIIHFW WKH DVVHVVHG YDOXH ZRUNLQJ H[SHULHQFH DQG EHKDYLRU RI WKH RSHUDWRU
LQDELOLW\ WRGLUHFWO\PHDVXUH WKH LQVWDQW IXHOFRQVXPSWLRQPXOWLSOLFLW\RIDYDLODEOHHQJLQHVDQGEUDQGV
HWF 7KHUHIRUH WKH PHWKRGRORJ\ DGRSWHG DQG WKH VLPSOLILFDWLRQV PDGH LQ WKH DQDO\VLV DUH KHUHDIWHU
H[SODLQHG
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)LUVWWKHDQDO\VWVKRXOGLGHQWLI\WKHQXPEHUDQGWKHW\SHRIPDFKLQHVXWLOL]HGWRFDUU\RXWWKHZRUN
7KHQ WKH WLPH HDFK SLHFH RI HTXLSPHQW LV JRLQJ WR EH XVHG VKRXOG EH HVWLPDWHG HJ FRQVLGHULQJ WKH
SURGXFWLYLW\ GDWD VWDWHG RQ WKH WHFKQLFDO VSHFLILFDWLRQV RI WKH PDFKLQHV 2EYLRXVO\ GXULQJ D UHDO VLWH
DSSOLFDWLRQWKHWRWDODPRXQWRIHTXLSPHQWDGRSWHGLVFRQGLWLRQHGE\WKHXVHIXOWLPHWKHFRQWUDFWRUKDVWR
ILQLVKXSWKHVSHFLILFZRUN
)RUWKHSXUSRVHRIWKHSDSHUDVDPSOHZRUNSURFHVVZDVDGRSWHG7KHVSHFLILFSLHFHVRIHTXLSPHQW
WKHLU TXDQWLW\ DQG XVDJH KRXUV FKRVHQ DUH VXPPDUL]HG LQ7DEOHV  DQG  IRU WKH WZR WUHDWPHQWV 7KH
FDOFXODWLRQVZHUHFRQGXFWHGDVIROORZV
 (QJLQHVIURPWKHPDMRUPDQXIDFWXUHUVZHUHDQDO\]HGWRLGHQWLI\WKHIXHOFRQVXPSWLRQWRFDUU\
RXWDVSHFLILFDFWLRQVRLOVWDELOL]DWLRQJUDGLQJUROOLQJHWF
 $SURFHGXUHWRFRQYHUWWKHFDOFXODWHGIXHOFRQVXPSWLRQLQWRHPLVVLRQVSURGXFHGZDVXVHG>@
 7KHWRWDODPRXQWRIHTXLYDOHQW&2ZDVFRPSXWHGIRUHDFKHTXLSPHQWPRGHOEDVHGRQWKHW\SH
DQGDPRXQWRIIXHOFRQVXPHG
&RQYHUWLQJIXHOFRQVXPSWLRQLQWRFDUERQHPLVVLRQV
7HFKQLFDOVSHFLILFDWLRQVRIWKHGLIIHUHQWHQJLQHW\SHVREWDLQHGGLUHFWO\IURPPDQXIDFWXUHUVSURYLGHG
FXUYHVIRUUHODWLQJWKH%6)&%DVLF6SHFLILF)XHO&RQVXPSWLRQJN:ÂKRIIXHOZLWKWKHHQJLQHURWDWLRQ
VSHHG UHYROXWLRQV SHUPLQXWH ± USP  7RUTXH DQG SRZHU FXUYHV GHWHUPLQHG WKH UHODWLRQ EHWZHHQ WKH
QRPLQDO SRZHU VXSSOLHG E\ WKH HQJLQH .LORZDWW ± N: DQG LWV URWDWLRQ VSHHG 7KH DPRXQW RI IXHO
FRQVXPHG ZDV WKHQ FDOFXODWHG XVLQJ WKH HTXDWLRQ  2EYLRXVO\ GLIIHUHQW DPRXQWV RI IXHO FRXOG EH
FRPSXWHGGHSHQGLQJRQ WKHHQJLQHURWDWLRQVSHHGDQG WKHQRPLQDOSRZHUVXSSOLHG LQDFHUWDLQVSHFLILF
LQVWDQW7KXVLWZDVDVVXPHGWKDWWKHHQJLQHZDVUXQDW WKHURWDWLRQVSHHGWKDWSURYLGHGWKHPD[LPXP
WRUTXHZKLOHFDUU\LQJRXWWKHZRUN7KLVFLUFXPVWDQFHLVGHVLUDEOHIURPDQHQYLURQPHQWDOVWDQGSRLQWLQ
IDFWWKH%6)&RIDQHQGRWKHUPLFHQJLQHLVQH[WWRWKHPLQLPXPYDOXHDWWKHPD[LPXPWRUTXHEHFDXVHDW
WKDWUXQQLQJVSHHGWKHHQJLQHLVSURYHQWREHPRUHHIILFLHQW

)>O@ %6)&>JN:ÂK@Â3>N:@Â7>K@ÂȖ>OJ@     

:KHUH
) IXHOFRQVXPHG
%6)& EDVLFVSHFLILFIXHOFRQVXPSWLRQ
3 HQJLQHSRZHUZKHQWKHURWDWLRQVSHHGSURYLGHVWKHPD[LPXPWRUTXH
7 RSHUDWLRQWLPHWRFDUU\RXWDVSHFLILFDFWLYLW\DQG
¤ GHQVLW\RIWKHIXHOGLHVHOGHQVLW\ĬNJO

7KH86&RGHRI)HGHUDO5HJXODWLRQV>@SURYLGHVYDOXHVIRUFDUERQFRQWHQWSHUJDOORQRIJDVROLQH
DQGGLHVHOIXHO
x*DVROLQHFDUERQFRQWHQWSHUJDOORQJUDPV
x'LHVHOFDUERQFRQWHQWSHUJDOORQJUDPV
7KH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJHJXLGHOLQHV>@IRUFDOFXODWLQJHPLVVLRQVLQYHQWRULHV
UHTXLUHWKDWDQR[LGDWLRQIDFWRUEHDSSOLHGWRWKHFDUERQFRQWHQWWRDFFRXQWIRUDVPDOOSRUWLRQRIWKHIXHO
WKDWLVQRWR[LGL]HGLQWR&2)RUDOORLODQGRLOSURGXFWVWKHR[LGDWLRQIDFWRUXVHGLVDOPRVWHTXDOWR
SHUFHQWRI WKHFDUERQ LQ WKHIXHO LVHYHQWXDOO\R[LGL]HGZKLOHSHUFHQW UHPDLQVXQR[LGL]HG >@
0RUHRYHU WR FDOFXODWH WKH &2 HPLVVLRQV IURP D OLWHU RU JDOORQ RI IXHO WKH FDUERQ HPLVVLRQV DUH
PXOWLSOLHG E\ WKH UDWLR RI WKH PROHFXODU ZHLJKW RI &2 PZ  WR WKH PROHFXODU ZHLJKW RI FDUERQ
PZ
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 
x&2IURPDJDOORQRIJDVROLQH JUDPV[[ JUDPV NJJDOORQ 
NJOLWHU
x&2IURPDJDOORQRIGLHVHO JUDPV[[ JUDPV NJJDOORQ
 NJOLWHU
)LQDOO\ WKH IXHOFRQVXPSWLRQZDVPXOWLSOLHGE\ WKHVSHFLILFDPRXQWRIHTXLYDOHQW&2SURGXFHG LQ
WKHFRPEXVWLRQRIDOLWHURIGLHVHOHTXDWLRQLQRUGHUWRILQGRXWWKHWRWDOTXDQWLW\RIHPLVVLRQVGXHWR
WKHPDFKLQHVXVHGIRUWKHWZRVSHFLILFLQWHUYHQWLRQV

&2HPLVVLRQV>J@ )>O@ÂĮ>JO@       

:KHUH
Į VSHFLILFDPRXQWRI&2HPLWWHGGXULQJWKHFRPEXVWLRQRIDOLWHURIGLHVHO JOLWHU

7KHIROORZLQJVHFWLRQSUHVHQWVDPDLQWHQDQFHSURMHFWRQDPDMRU,WDOLDQDLUSRUW(QYLURQPHQWDOVDYLQJV
GXH WR WKH UHXVHDQGYDORUL]DWLRQRI LQVLWX VRLOVZHUHFRPSXWHGDSSO\LQJ WKHPHWKRGRORJ\SUHYLRXVO\
GHVFULEHG
&DVH6WXG\
(YHU\ UXQZD\ VKRXOG EH FRQWDLQHG V\PPHWULFDOO\ ZLWKLQ D VDIHW\ VWULS 7KH VXUIDFH RI WKH VWULS LV
XVXDOO\PDGHRIJUDVVDQGVKRXOGEHFOHDURIDQ\REVWUXFWLRQVVXFKDVGLWFKHVRUIHQFHSRVWVDQGEHRI
VXIILFLHQW VWUHQJWK VR DV QRW WR FDXVH VWUXFWXUDO GDPDJH WR DQ RYHUUXQQLQJ DLUFUDIW*URXQG HPHUJHQF\
YHKLFOHV VKRXOG EH VXSSRUWHG DVZHOO )RU D&RGH  UXQZD\ WKH VWULSPXVW H[WHQG DW OHDVW PHWHUV
HLWKHUVLGHRIWKHUXQZD\FHQWHUOLQHDQGDW OHDVWPHWHUVEH\RQGWKHHQGRIWKHUXQZD\LQFOXGLQJDQ\
VWRSZD\ DFFRUGLQJ WR WKH ,&$2VSHFLILFDWLRQV >@7KHSRUWLRQRI WKH675,3ZLWKLQ DGLVWDQFHRIDW
OHDVWPHWHUVIURPWKHFHQWHUOLQHRIWKHUXQZD\&OHDUDQG*UDGHG$UHD±&*$VKRXOGEHVRSUHSDUHG
RUFRQVWUXFWHGDVWRPLQLPL]HKD]DUGVDULVLQJIURPGLIIHUHQFHLQORDGEHDULQJFDSDFLW\WRDLUFUDIWVZKLFK
WKHUXQZD\LVLQWHQGHGWRVHUYHLQWKHHYHQWRIDYHHURII,QSDUWLFXODUWKHVLQNLQJRIWKHQRVHJHDUIRUWKH
FULWLFDODLUFUDIWLQRYHUUXQPXVWEHVPDOOHUWKDQFPLQRUGHUWRDYRLGLWVFROODSVH
7KHVWULFWUHTXLUHPHQWVLPSRVHGE\DVVXULQJVDIHW\LQDLUSRUWVLPSRVHWKHHQKDQFHPHQWRIWKHEHDULQJ
FDSDFLW\ LQFHUWDLQDUHDVRI WKH675,3ZKHUH WKHH[LVWLQJVRLO LVZHDN5HSODFLQJ WKHH[LVWLQJVRLOZLWK
KLJKTXDOLW\DJJUHJDWHVIRUDFHUWDLQLQWHUYHQWLRQGHSWKFRQVWLWXWHVWKHPDLQSURFHGXUHFRPPRQO\DGRSWHG
WR PRGLI\ WKH VRLO VWUHQJWK 6LQFH DLUSRUWV HQWDLO YDVW LQWHUYHQWLRQ DUHDV D KXJH DPRXQW RI TXDUU\
DJJUHJDWHV KDV WR EH SURYLGHG $ JUHDW DPRXQW RI HPLVVLRQV LV WKHUHIRUH SURGXFHG GXH WR PDWHULDOV
H[WUDFWLRQKDXOLQJDQGSODFHPHQW
7KH IROORZLQJ VHFWLRQ SUHVHQWV DQG TXDQWLILHV WKH HQYLURQPHQWDO VDYLQJV GXH WR WKH UHXVLQJ DQG
YDORUL]DWLRQ RI LQVLWX VRLOV WKURXJK D FHPHQW DQGRU OLPH VWDELOL]DWLRQ WUHDWPHQW IRU DFKLHYLQJ WKH
VWDQGDUGUHTXLUHPHQWVZLWKLQWKH&*$&RPSDULVRQVEHWZHHQWKHWZRDOWHUQDWLYHVRILQWHUYHQWLRQDVZHOO
DVVHQVLWLYLW\DQDO\VHVWRWKHKDXOLQJGLVWDQFHDUHILQDOO\SURYLGHG
&DUERQ)RRWSULQWLQJRI(QKDQFLQJWKH%HDULQJ&DSDFLW\RID5XQZD\675,3
7KLVVHFWLRQSUHVHQWVWKHFDOFXODWLRQVIRUFRPSXWLQJWKHFDUERQIRRWSULQWVRIWZRSURFHVVHVIRUHQKDQFLQJ
WKHEHDULQJFDSDFLW\RISDUWLFXODUDLUSRUWDUHDVVWDELOL]LQJLQVLWXVRLOVDQGVXSSO\LQJQHZYLUJLQ
DJJUHJDWHVIURPRXWVLGH6HYHUDODVVXPSWLRQVZHUHPDGHLQWKHDQDO\VLV
x $&RGH(UXQZD\ZDVWDNHQLQWRDFFRXQWDFFRUGLQJWRWKH,&$2VWDQGDUGV
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x 7KHRQO\DUHDWREHWUHDWHGZDVWKH&*$GXHWRWKHPDMRUUHTXLUHPHQWVRQWKHEHDULQJFDSDFLW\
x 7KH SURGXFWLYLW\ RI WKH HTXLSPHQW ZDV DVVXPHG HTXDO WR WKH RQH LQGLFDWHG LQ WKH WHFKQLFDO
VSHFLILFDWLRQVSURYLGHGE\WKHPDQXIDFWXUHU
x (QJLQHVZHUHDVVXPHGWRZRUNLQDUDQJHQH[WWRWKHPD[LPXPWRUTXHFRQGLWLRQPD[LPL]LQJLQ
WKLVZD\WKHHQJLQHHIILFLHQF\DQGWKHIXHOFRQVXPSWLRQ
x 'LIIHUHQWLQWHUYHQWLRQWKLFNQHVVHVZHUHDGRSWHGIRUWKHWZR0	5PHWKRGRORJLHVFPRILQ
VLWX VWDELOL]DWLRQ DQG FPRIYLUJLQ DJJUHJDWH UHSODFLQJ7KHGLIIHUHQFH LV GXH WR WKHKLJKHU
SHUIRUPDQFHRIDFHPHQWVWDELOL]HGVRLO
x 7KHVSUD\RIWKHELWXPLQRXVHPXOVLRQIRUSURWHFWLQJWKHOD\HUZDVQRWFRQVLGHUHGLQWKHFDUERQ
DQDO\VLVEHLQJFRPPRQRSHUDWLRQVIRUHLWKHUPHWKRGRORJ\
x 7KHKDXOLQJGLVWDQFHVIRUWKHVRLOVWDELOL]DWLRQPHWKRGDUHDOPRVWHTXDOWR]HUREHLQJHYHU\WKLQJ
VROYHGLQVLGHWKHFRQVWUXFWLRQVLWHDQGUHODWLYHO\VPDOOTXDQWLWLHVKDYHWREHPRYHG
x 7KHZRUN VKLIW WLPHZDV HTXDO WR  FRQVHFXWLYH KRXUV SHU ZRUNLQJ GD\ 6RPH DFWLYLWLHVPD\
RYHUODSGXULQJWKHWLPHVFKHGXOH
x 7KHGDLO\SURGXFWLYLW\ZDVHTXDOWRDOPRVWPGD\IRUWKHLQVLWXVWDELOL]DWLRQDQGDOPRVW
WKH KDOI IRU WKH YLUJLQ DJJUHJDWHV VXSSO\LQJ 6WDELOL]LQJ LQVLWX VRLOV DOORZV WR ILQLVK WKH
FRQVWUXFWLRQDFWLYLWLHVLQDOPRVWKDOIRIWKHWLPHYVZRUNLQJGD\VUHVSHFWLYHO\
%ULQJLQJQHZDJJUHJDWHVIURPWKHTXDUU\WRWKHFRQVWUXFWLRQVLWHPDNHVWKHKDXOLQJGLVWDQFHEHFRPHD
PDMRU HQWU\ LQ WKH HPLVVLRQV OLVW D GLVWDQFH HTXDO WR  NP IURP WKH TXDUU\ VLWHZDV DVVXPHG IRU WKH
FDOFXODWLRQV+RZHYHUDVHQVLWLYLW\DQDO\VLVZDVSURYLGHGDWWKHHQG
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&*$,Q6LWX6RLO6WDELOL]DWLRQ
7KHZRUNLQJSURFHGXUHDGRSWHGFDQEHVXPPDUL]HGDVIROORZ
 LQLWLDOVFUDSLQJIRUDVVXULQJDVPRRWKHUULGHDQGJUDVVUHPRYDO
 VSUHDGLQJRIWKHFHPHQWSRZGHURQWKHXSSHUVXUIDFHRIWKHVRLO
 LQVLWXPL[LQJRIVRLODQGFHPHQWRUOLPHHYHQWXDOO\DGGLQJZDWHU
 JUDGLQJFRPSDFWLRQDQGK\GURVHHGLQJ
7KH PDFKLQHV XVHG DUH D VFUDSHU D GR]HU D VSUHDGHU D VRLO VWDELOL]HU D JUDGHU DQG UROOHUV ERWK
WDPSLQJ DQG SQHXPDWLF 7KH RSHUDWLQJ WLPHV IRU HDFK PDFKLQH WR FDUU\ RXW WKH ZRUN RQ D ODQH DUH
LQGLFDWHGLQ7DEOHWRJHWKHUZLWKHPLVVLRQV
7KH WRWDO DPRXQW RIPDWHULDOV LQYROYHG LQ WKH FRQVWUXFWLRQSURFHVVZDV FRQVLGHUHG WRGHWHUPLQH WKH
HQYLURQPHQWDOLPSDFWVDVDOUHDG\GLVFXVVHGLQWKHSUHYLRXVSDUDJUDSKV$RIFHPHQWE\ZHLJKWRI
GU\VRLOZDVDGGHGIRUVWDELOL]LQJWKHVRLO&RQVLGHULQJDVWDELOL]DWLRQGHSWKRIFPWKHWRWDODPRXQWRI
VRLOWREHVWDELOL]HGRYHUDQDUHDRIPLVHTXDOWRP7KHUHIRUHWKHDPRXQWRIFHPHQW
QHHGHGLVDOPRVWWFRQVLGHULQJWKHXQLWZHLJKWRIWKHVRLOHTXDOWRDOPRVWNJP
7KHDPRXQWRIZDWHUQHHGHGWRUHDFKWKHPD[LPXP3URFWRUGHQVLW\ZDVQRWFRQVLGHUHGLQWKHDQDO\VLV
EHFDXVH ERWK LWV HQYLURQPHQWDO LPSDFW LV YHU\ VPDOO  NJWRQ RI &2H DQG WKH WRWDO DPRXQW LV
VWURQJO\ YDULDEOHZLWK WKH UHODWLYH KXPLGLW\ FRQGLWLRQV RI WKH VLWH$ GLVWDQFH RI  NPZDV FRQVLGHUHG
IURPWKHVWRUDJHWRWKHFRQVWUXFWLRQVLWHLQRUGHUWRFRPSXWHWKHHPLVVLRQVGXHWRWKHWUDQVSRUWDWLRQRIWKH
FHPHQWSRZGHU IRU UHILOOLQJ WKH VSUHDGHU$ WUXFNZDV VXSSRVHG WR FRQVXPH OLWHU RI GLHVHO HYHU\
NLORPHWHUV ZKHQ WUDYHOOLQJ RQ URDGV WULS WRIURP WKH TXDUU\ DQG  OLWHU HYHU\  NLORPHWHUV ZKHQ
WUDYHOOLQJRQ\DUGWUDFNVWULSWRIURPWKHVWRUDJHVLWH

7DEOH,QVLWXVRLOVWDELOL]DWLRQ±HPLVVLRQV

0DFKLQHV
HTXLSPHQW
FRQVLGHUHGDUH
VWDQGDUGW\SHVDQG
PHGLXPSHUIRUPDQFH
PRGHOV
:RUNLQJ
VKLIW
WLPH
>K@
1
%6)&
#PD[LPXP
WRUTXH
>JN:K@
3
#PD[LPXP
WRUTXH
>N:@
7RWDO)XHO
&RQVXPSWLRQ
>OLWHU@
&DUERQ
)RRWSULQW
&2H
>NJ@
3HUFHQWDJH
RIWKHWRWDO
HPLVVLRQV
>@
6FUDSHU       
'R]HU       
6SUHDGHU       
6RLOVWDELOL]HU       
*UDGHU       
5ROOHU 
WDPSLQJ       
5ROOHU 
SQHXPDWLF       
+\GURVHHGLQJ       
 +DXOLQJ
'LVWDQFH
>NPWUXFN@
1 %6)&>NPO@
7RWDO)XHO
&RQVXPSWLRQ
>OLWHU@
&DUERQ
)RRWSULQW
&2H
>NJ@

7UXFNWRIURP
WKHVWRUDJHVLWH
NP
§   §  
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 727$/  
6XSSO\LQJRI9LUJLQ$JJUHJDWHV
7KHZRUNLQJSURFHGXUHDGRSWHGFDQEHVXPPDUL]HGDVIROORZ
 LQLWLDOVFUDSLQJIRUDVVXULQJDVPRRWKHUULGHDQGJUDVVUHPRYDO
 VRLOGLJJLQJIRUDGHSWKRIFP
 ORDGLQJWUXFNVIRUJHWWLQJRXWWKHSUHYLRXVO\H[FDYDWHGVRLOWRWKHVWRUDJHVLWH
 JUDGLQJDQGFRPSDFWLRQRIWKHVXEJUDGH
 XQORDGLQJWUXFNVFRPLQJIURPWKHTXDUU\ZLWKQHZYLUJLQDJJUHJDWHV
 OD\LQJGRZQDQGJUDGLQJRIWKHKLJKTXDOLW\DJJUHJDWHV
 ILQDOFRPSDFWLRQDQGK\GURVHHGLQJ
7KHPDFKLQHVXVHGDUHD VFUDSHU H[FDYDWRUV WUXFNV ORDGHUV DJUDGHUDQG UROOHUV VLQJOHGUXPDQG
SQHXPDWLF7KHRSHUDWLQJWLPHVWRFDUU\RXWWKHYDULRXVDFWLYLWLHVRQWKH675,3DUHLQGLFDWHGLQWDEOH
WRJHWKHUZLWKHPLVVLRQV
7KH WRWDO DPRXQW RI PDWHULDO ZDV REWDLQHG FRQVLGHULQJ DQ LQWHUYHQWLRQ GHSWK RI  FP 7KH WRWDO
YROXPHRIVRLOWREHUHPRYHGLVWKHUHIRUHHTXDOWRPDQGDWOHDVWWKHVDPHDPRXQWRIQHZYLUJLQ
DJJUHJDWHVLVUHTXLUHG,QRUGHUWRFRPSXWHWKHQXPEHURIH[FDYDWRUVDQGWUXFNVUHTXLUHGIRUFDUU\LQJRXW
WKHZRUNVRPHSURGXFWLYLW\FRQVLGHUDWLRQQHHGVWREHPDGH
,I DQ H[FDYDWRU ZLWK D EXFNHW FDSDFLW\ RI  P DQG D F\FOH WLPH ORDGLQJ DQG XQORDGLQJ RI 
VHFRQGVLVDVVXPHGWKHQLWFDQSURYLGHPRIVRLOLQWRWKHWUXFNVHYHU\PLQXWH&RQVLGHULQJWKHWUXFN
ORDGLQJFDSDFLW\HTXDOWRPWKHQWKHH[FDYDWRUFDQORDGWKHWUXFNLQDOPRVWPLQXWHVPLQXWHVIRU
ORDGLQJ DQG  IRU PDQHXYHULQJ 7KHUHIRUH LW FDQ EH DVVXPHG D SURGXFWLYLW\ RI  PK IRU HDFK
H[FDYDWRUDGRXEOHSURGXFWLYLW\FDQEHVXSSRVHGIRUWKHORDGHUV
7KHQXPEHUVRIWUXFNVWKDWVKRXOGVHUYHDQH[FDYDWRULVDIXQFWLRQRIWKHKDXOLQJGLVWDQFHWRIURPWKH
VWRUDJHVLWHDQGWRIURPWKHTXDUU\,QWKHIROORZLQJFDOFXODWLRQDKDXOLQJGLVWDQFHRINPDQGNPZDV
DVVXPHGUHVSHFWLYHO\WRIURPWKHVWRUDJHVLWHDQGWRIURPWKHTXDUU\,W LV WKHUHIRUHDVVXPHGWKDWYLUJLQ
DJJUHJDWHVZHUHDOUHDG\WUDQVIHUUHGIURPWKHTXDUU\WRWKHVWRUDJHVLWHEHIRUHWKHFRQVWUXFWLRQDFWLYLWLHV
EHJDQ
7KHUHIRUH  WUXFNVZHUH VXSSRVHG WR VHUYH DQ H[FDYDWRU FRQVLGHULQJ D F\FOH WLPH ORDGLQJ VRLO ± 
PLQV KDXOLQJ WR VWRUDJH ±  PLQV XQORDGLQJ VRLO ±  PLQ ORDGLQJ DJJUHJDWHV ±  PLQV KDXOLQJ WR
FRQVWUXFWLRQVLWH±PLQVXQORDGLQJDJJUHJDWHV±PLQRIDOPRVWPLQXWHV
 
7DEOH6XSSO\LQJYLUJLQDJJUHJDWHV±HPLVVLRQV

0DFKLQHV
HTXLSPHQWFRQVLGHUHG
DUHVWDQGDUGW\SHVDQG
PHGLXPSHUIRUPDQFH
PRGHOV
:RUNLQJ
VKLIWWLPH
>K@
1
%6)&
#PD[LPXP
WRUTXH
>JN:K@
3
#PD[LPXP
WRUTXH
>N:@
7RWDO)XHO
&RQVXPSWLRQ
>OLWHU@
&DUERQ
)RRWSULQW
&2H>NJ@
3HUFHQWDJH
RIWKHWRWDO
HPLVVLRQV
>@
6FUDSHU       
([FDYDWRU       
/RDGHU       
*UDGHU       
5ROOHUVLQJOH
GUXP       
5ROOHU       
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SQHXPDWLF
+\GURVHHGLQJ       
 +DXOLQJ
'LVWDQFH
>NPWUXFN@
1 %6)&>NPO@
7RWDO)XHO&RQVXPSWLRQ
>OLWHU@
&DUERQ
)RRWSULQW
&2H>NJ@

7UXFNWRIURPWKH
TXDUU\NP      
7UXFNWRIURPWKH
VWRUDJHVLWHNP      
 727$/  
&RPSDULVRQEHWZHHQWKH7ZR$OWHUQDWLYHV
7DEOHDQGFOHDUO\ VKRZ WKHHFRDGYDQWDJHRI VWDELOL]LQJ LQ VLWX VRLOV LI FRPSDUHG WR VXSSO\QHZ
PDWHULDOIURPRXWVLGHDOPRVWRIHPLVVLRQVVDYHG%HVLGHVWKHWLPHVDYHGIRUFDUU\LQJRXWWKHZRUN
WKHPDLQHFRDGYDQWDJHLVGXHWRWKHOHVVPDWHULDOVKDQGOLQJ,QSDUWLFXODUKDXOLQJWRIURPWKHTXDUU\DQG
WRIURPWKHVWRUDJHVLWHLVWKHPDLQUHVSRQVLEOHIRUWKHKLJKHUFDUERQIRRWSULQWDOPRVWRIWKHWRWDO
DPRXQW IRU WKH ³QHZDJJUHJDWHV´ DOWHUQDWLYH 0RUHRYHU EHVLGHV WUXFNV XVHG IRU KDXOLQJ PDWHULDO
KDQGOLQJZLWKORDGHUVFRQVWLWXWHVDPDMRUHQWULHVLQWRWKHHPLVVLRQVOLVWDFFRXQWLQJIRUDOPRVW2Q
WKHRWKHUKDQGWUDQVSRUWDWLRQHPLVVLRQVGXHWRWKHLQVLWXVWDELOL]DWLRQDOWHUQDWLYHDFFRXQWVIRUOHVVWKDQ
 RI WKH WRWDO DPRXQW RI SROOXWDQW SURGXFHG 2EYLRXVO\ VRLO VWDELOL]HU PDFKLQH KDV WKH PDLQ
HQYLURQPHQWDO LPSDFWZLWKLQ WKHDOWHUQDWLYHEHLQJWKHPRVWXVHGPDFKLQHHTXLSSHGZLWKWKHELJJHVW
HQJLQH
,WFDQEHQRWLFHGWKDWHPLVVLRQVUHODWHGWRWUDQVSRUWDWLRQLQDOWHUQDWLYHDUHDOPRVWHTXDOWRWKHZKROH
HPLVVLRQVRIDOWHUQDWLYH7KHUHIRUHLQRUGHUWRLQYHVWLJDWHWKHLQIOXHQFHRIWUDQVSRUWDWLRQRQWKHWRWDO
HPLVVLRQVSURGXFHG D VHQVLWLYLW\ DQDO\VLVZDV FRQGXFWHG E\ FKDQJLQJ WKHKDXOLQJGLVWDQFH WRIURP WKH
TXDUU\DQGWRIURPWKHVWRUDJHVLWH&RQVLGHULQJWKHGLVWDQFHEHWZHHQWKHFRQVWUXFWLRQVLWHDQGWKHTXDUU\
IRULQVWDQFHLWLVQRWHGWKDWWKHWUDQVSRUWDWLRQLQIOXHQFHRQWKHWRWDODPRXQWRIHPLVVLRQVVHHPVWRKDYHD
ORJDULWKPLF WUHQG JURZLQJ XS IDVWHU IRU KDXOLQJ GLVWDQFH VPDOOHU WKDQ  NP DQG VORZLQJ GRZQ
DIWHUZDUGV















)LJ,QIOXHQFHRIWUDQVSRUWDWLRQRQWKHWRWDODPRXQWRIHPLVVLRQVSURGXFHG
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&RQFOXVLRQ
7KHSDSHUSURSRVHGDQRYHOPHWKRGRORJ\WRDVVHVVWKHFDUERQIRRWSULQWRI0	5DFWLYLWLHVRQDLUSRUWV
$FRPSUHKHQVLYH$LUSRUW3DYHPHQW0DQDJHPHQW6\VWHPVKRXOGLQFOXGHWKHVHDVSHFWVLQWRWKHGHFLVLRQ
VXSSRUWSURFHVVLQRUGHUWRGHYHORSSODQVDQGVWUDWHJLHVWKDWFRQVLGHUQRWRQO\FRVWDQGSHUIRUPDQFHEXW
DOVRWKHHQYLURQPHQWDOLPSDFWVRIWKHDFWLRQV
7KH SDSHU SUHVHQWHG D JHQHULF PHWKRG IRU FRPSXWLQJ HPLVVLRQ DQG HPERGLHG HQHUJLHV DQG FDUERQ
IRRWSULQW DVVHVVPHQW RI WZR PDLQWHQDQFH DOWHUQDWLYHV IRU DFKLHYLQJ VWDQGDUG UHTXLUHPHQWV RQ DLUSRUW
VDIHW\ DUHDV  ,Q SDUWLFXODU VWDELOL]DWLRQ RI LQ VLWX VRLOV UHSUHVHQWV D JUHDW RSSRUWXQLW\ IRU FRQWUDFWRUV
FRPSDQLHVDQGDLUSRUWDXWKRULWLHVIRUUHGXFLQJWKHLUHQYLURQPHQWDOLPSDFWVZKLOHHQKDQFLQJWKHEHDULQJ
FDSDFLW\RI VRLOVDQGEXLOGLQJ IRXQGDWLRQ OD\HUV IRUDLUSRUWSDYHPHQWV XS WRRIHPLVVLRQ VDYHG
7KHSDSHU VKRZV WKDW WKH VRLO VWDELOL]DWLRQPHWKRGXVHV WKHHTXLSPHQW IRU OHVV WLPHDQGFRQVXPHV OHVV
YLUJLQ DJJUHJDWHV WKXV SURYLGLQJ D FRQVLGHUDEOH HFRDGYDQWDJH LQ WHUPV RI HPLVVLRQV SURGXFHG DQG
HQHUJLHVFRQVXPHG
$OWKRXJKWKHSURSRVHGPHWKRGRORJ\LVFRQVLGHUHGDVWHSIRUZDUGFRPSDUHGZLWKFXUUHQWSUDFWLFHWKH
DQDO\VLV FRXOGEH LPSURYHGE\ DGGLQJRWKHU YDULDEOHV DQG DQDO\VLV SURFHVVHV )RU LQVWDQFH WKHXVHRI
UHF\FOHGDJJUHJDWHV UHVXOWLQJ IURPDQHDUE\FRQVWUXFWLRQVLWHFRXOGEH LQYHVWLJDWHG LQRUGHU WRHYDOXDWH
WKHHFRVDYLQJRQWKHWRWDODPRXQWRIHPLVVLRQVSURGXFHG0RUHRYHURWKHUWHFKQLTXHVFXUUHQWO\DYDLODEOH
IRU URDG FRQVWUXFWLRQ SUDFWLFH VKRXOG EH DQDO\]HG DQG FRPSDUHG 7KH DLP ZRXOG EH WR GHILQH D ORZ
FDUERQ 0	5 SURFHGXUH PDLQWDLQLQJ WKH VDPH SHUIRUPDQFH RI D VWDQGDUG SDYHPHQW WR EH XVHG LQ
FXUUHQWSUDFWLFHLQRUGHUWRDFKLHYHVXVWDLQDELOLW\RQDLUSRUWVLQDQDGGLWLRQDOZD\
5HIHUHQFHV
 7LERU7DQG,)HOGPDQ,62DJXLGHWRWKHQHZHQYLURQPHQWDOPDQDJHPHQW
VWDQGDUGV&KLFDJR,UZLQ3URIHVVLRQDO3XE[YLS
 +LOOV3DQG:%DUURQ+RQJ.RQJWKHFKDOOHQJHRIVXVWDLQDELOLW\/DQG8VH3ROLF\
S
 $VLQMR'$(QYLURQPHQWDO0DQDJHPHQWDW6XVWDLQDEOH$LUSRUW0RGHOV
 0F'RQRXJK:HWDO3HHUUHYLHZHG$SSO\LQJWKHSULQFLSOHVRIJUHHQHQJLQHHULQJWRFUDGOH
WRFUDGOHGHVLJQ(QYLURQPHQWDOVFLHQFH	WHFKQRORJ\S
 %DKDU50%HQD]]RXJDQG6.HQDL3HUIRUPDQFHRIFRPSDFWHGFHPHQWVWDELOLVHGVRLO
&HPHQWDQGFRQFUHWHFRPSRVLWHVS
 0HLO-$/LIH&\FOH3HUVSHFWLYHRQ&RQFUHWHDQG$VSKDOW5RDGZD\V(PERGLHG3ULPDU\
(QHUJ\DQG*OREDO:DUPLQJ3RWHQWLDO$WKHQD5HVHDUFK,QVWLWXWH
 2EHUWKU6DQG+2WW7KH.\RWR3URWRFROLQWHUQDWLRQDOFOLPDWHSROLF\IRUWKHVW
FHQWXU\6SULQJHU9HUODJ
 $OOH\5DQG*GHLVOpGF:*,&OLPDWH&KDQJH7KH3K\VLFDO6FLHQFH%DVLV
6XPPDU\IRU3ROLF\PDNHUV,3&&
 6RORPRQ6&OLPDWH&KDQJH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